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alkyi C2-6 alkenyl. C2-6 alkynyl, halo, cyano. nitro, tnfluoromethyl, trimethylsih^. -OR. SCH3, 
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® Azablcycllc compounds, pharmaceutical compos«.ons containing then, and their use in therapy. 

@ Compounds of formula (I), and sails and prodrugs thereof 
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wherein 

Q is tiie residue of an optionaily substituted azabicyclic ring system; 
X represents oxa or thia; 

;:rrR"?nd" P^eny. or thieny,, either of which groups may t,e op«ona,iy substituted 
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by halo or trifluoromethyl; alkenyi. Ca-t alkynyl. hato. cyano. nitre. 
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Substance P: 

Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH2 



(0 



36 



40 



Neurokinin A; 
His-Lys-Thr-Asp-Ser-Phe-Val-Gly-Leu-Met-NH2 

Neurokinin B: 

Asp-Met-His-Asp-Phe-Phe-Val-Gly-Leu-Met-NH, neurotransmission of pain 

%or example, substance P i^'-''^;^ 3 ^eL^^ 
sensations [Otsuka et al. "Role of ^"bstance P as a Sensonr symposium 91, 13-34 (publlst^ed 

Ganglia" in 1982 Su'bstance P in the ^^^ ^^^^J^ a Pain Transmitter?" TIPS (Dec. 1987) 

by Pitman) and Otsuka and Yanagisawa D<^s Substa^e P^^^ ^ ^ ^^^^ ^^^^ 

8 506-510], specifically in tt,e transmission of pain These peptides have also been 

25 1009) and in arthritis [Levine et al .n Sc-ence (i^) ^ inflammatory bowel disease 

iSpncated in gastrointestinal ^^^^^^'^^ ^^^^^JT^^^^ in "Trends in Cluster Headache" Ed. 
[Mantyh et al in Neurosc.ence (1988) 25 ^^["'JJ'J" gs)]. It is also hypothesised that there 

Sicuteri et al, Elsevier Scientific Publishers, ^f'^^^^^ 3 [Kidd et al "A Neurogenic 

,s a neurogenic mechanism \-^^i''%l^^Z:;''TZ:el^\£ ^^^ G-lblad et al "Neuropeptides 
Mechanism for Symmetrical Arthritis '^^h^ U"^^^^^^^^^^ STrthritis" in J. Rheumatol. (1988) 15(12) 1807- 
in synovium of Patients with ^^^^ response in diseases such as 

10]. Therefore, substance P ^^'^f,?.;" ^3 '^a^^ Arthritis and Rheumatism (1990) 33 1023-8]. Other 
rheumatoid arthritis and osteoarthntis [O Byrne et ai in ah conditions [Hamelet et a^ 

Cisease ar^s where^chykin'^^^^^^^^ ^uTationtoU et al Icience (1988) 241 121^21 

Can. J. Pharmacol. Physiol. (Iff) ^^^e ]\^"' bronchospasm. reflex or neuronal 

'^^JZ «f :^wc ,»,.«,«,, pep.* - » »' » 

qutelidin, c™p«.nds a., f " » 'l"'''^^'^,,,^ and pain o, mig.aina. Tl»,. la. 

raraTirr "c-po- S — <.>. » a .a. „ p™d™, 



50 



55 
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(I) 



25 



30 



"'"q is the residue of an optionally substituted azabicyc.ic ring system; 
X represents oxa or thia; 

^TdTiriC^ represent p.eny. or t.en,, either ot wHicH groups may be optiooaiiy 
substituted by halo or trifluoromethyl; 3,kyny|, halo cyano^ nrlro, 

R3. and '"-^.P^f S;\PSh3 sO^^^ -NF^COR^ -NR>CO.R^ -CO.R« or 

trifluoromethyl. trimethylsilyl. -OR , bunj. o 

-CONR'R"; and .nr. alkvl ohenyl or trifluoromethyl. 

Ra and R" independently ^^P^^J^^- S^il^'Hesle !s a non-aromatic ring system conta.n.ng as the 
The azabicyclic ring system of ^t^'^^^ L^"^"" ^^0,^. Suitably the ring system contains from 6 
sole heteroatom. the "'t'^S-^f '"f '•^•^'"Jrs ''^^^^ Sbicyclic ring system may be fused, sp.ro or 
to 10 ring atoms, preferably from 7 to 9 nng ^^^'^^^ 3,bstituted by one or more groups 

bridged, preferably ^rj'ged. tZJ- ^o. hydroxy. C.alKoxy. carboxy or 



35 






40 



(A) 



(B) 



(C) 



50 




(0) 





4 



EP0 499 313 A1 



3r.r.=Trr:r.:;:.^:.— ^^^^^^ 

to F above. , . -3 „ alkyl, hydroxy or C,-, alkoxy. preferably H. 

Suitably the group is H or "^^^^^ of ar,d R' is/are H, 
methyl, hydroxy or rr^ethoxy.Preferabhr one a rnor^^^ 3 Vazabicyck,l2.2.1lhep,ar,y (1- 

Suitabiy the azabicyclic rmg system ,°' *^'Sid?nyn or l-a.abicyclo[3,2.1]octanyl rir,g system of for^ 

represent straight. brar,ched or ^V^'''^ 9'°"^^^^!^"^^^^^ cyclopentyl or cyclohexyl. and cycloal^ 

' *t°;r-iS?t»'^"'* «s .uo,o. en. led.. 

Preferably X is oxa. 

reS a^d R^ are iden.cal. ,n a pa.cu,a.y preferred e_. . and R^ each represents 

— rrxiy. suitably, R3. . '"rr^^^^^^^^^^^ 

alkynyl, halo, cyano. nitro, trifluoromethyi. -OR", -NR-R . 

or SO2CH3. „3 „, „j R5 ^en Y is H include H, C,-. alkyl, ^-4,^'™^"^ 

Suitable values for the groups R^ R and^R wh ^^^^ .NRacOR^ -NR CO.R , 

^ alkynyl, halo, cyano. nitro, tnfluoromethyl, -0R». SCH3, 
-C02R^or-CONR^R^ 

More suitably. R^. R* and R .NRacoR^-NR•CO.R^ -CO=R' or -CONR-R-. and 

cvano nitro. trifluoromethyi, -OR , -NM h , iin 

pa and R^ independently represent H or C,-. aikyi. ^^^^^^ ^ ^^.^^ trifluoromethyi. 

"n„M „.„p . o ^= op.-' -'-^ " 

,„ L 8.W 01 co^PO""*. "^S-' NR-R> o, -CttR-: and R- and -f ind««nden«, 

C->alk«,yl. halo, cyano, ni»o. Wlnoromrtnyl. OR". NK 

represe«Ho>C,-ta><yl. . ™ h... « least two asymmelric centrw. and may acconlmgly 

55 formula IIA, and salts and prodrugs thereof: 
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w 




(II*) 



35 



wherein 

X represents oxa or thia. preferably oxa; C2-6alk8nyl. halo, cyano, nitro, -CCh- 

H'3 and R'* independently represent hydrogen, d-^alkyl '^^"^L- 
(C, "alkyi) tlorornethyl, trimethylsilyl, hydroxy, C,-. alkoxy phenoxy or ar..no, and 

"r" id independently represent hydrogen, halo or "O— 3,, ,y„„p,opy,. 

Particular values of and R'^ '-'"f^^J^f"^;"',^;.;;^^'^^^^^^^^^^^^^ an'd phenoxy. In one 

C3-.alkeny.. especially vinyl. h^o njro, tr .uoro^^^^^^^^^ ^^^^^^^ ,3, 

group of compounds of formula (HA), R " ^ ^ 3,50 independently represent 

cyano, nitro. trifluoromethyl. hydroxy. C,-. alk^ „^^,^_ „it,,. 

phenoxy; for example, hydrogen. ^Ikyl, especia.y y ^^^^ ^^^^ hydrogen, n.tro. 

trifluoromethyl. cyano, methyl and methoxy. P^eteraDiy ^^^^^ hydrogen. 

phenyl ring. 

nl'Il.T»S*11S^'nds «co.d,„g ,0 — IS ,ep— b, «,e compound, o, 

formula (IIB). and salts and prodrugs thereof: 



40 



45 



50 




(I IB) 
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wherein X R'^ R^V R"' and R" are as defined for formu a (IIA) above, 
S^Ilablv in formula (IIB) X represents oxa or thia, preferably oxa; 
R ?d ? Tdependently represent phenoxy or, preferably, hydrogen, C, 



alkyl. halo, cyano, nitro. 
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formula (lIC), and salts and prodrugs thereof: 



(CHj) 



20 




(MC) 



35 



X represents oxa or thia. preferably O'^a, ^.^^ trifluoromethyl, hydroxy, 

R13 and independently represent hydrogen, Oi -6 aiKyi, ndiu. y 
r aJxv phenoxy 0CF3. arr^ino. SCHs. SO2CH3 or COO(C, alkyl); 
^' R^s and R'Cde^^^^^ represent hydrogen, halo or trmuoromethyl; and 

sjti;;x:R" B'V and B^' are as ^^^ed J. 'or.u.^^^ 

For use in medicine, the salts ot the compou ds of formu a « w ^ ^^^^^^^ 
acceptable salts. Other salts ^^rc^^LTy a^ab^e^^^^^^^^ pharmaceutical ly acceptable saKs 
invention or of their non-toxic Pf'^^"'^^ ^^.^n salts which rr^ay for example, be formed by mixing 
of the compounds of this '"--"^^^"^ pharmaceutically acceptable non- 

a solution of the compound according to ttie '"y,^"' °" ^^''J. .^^^^^ ^.ccinic acid, acetic acid, citric 

toxic acid such as hydrochloric acid, "''^'^ ^;:^^!""^g^^^^^^^^ ^ay also comprise quaternary 

acid, tartaric acid, carbonic acid or phosphoric ^^^^^^.^ 73,;i,e group such as an alkyl, 
ammonium salts in which the ammo nrtrogen ^^o^ „?,he invention carry an acidic 

alkenyl. alKyny. or aralkyl -'f '^^— metal salts such as alkali metal 

moiety, suitable pharmaceutically «'=^^P*^^'^,.^'J * , ^' 33^^ eg calcium or magnesium salts. 
saKs. e.g. sodium or potassium ,f "^^I^^^^^^^^ 0, formula (1) above. In 

--rn^.re:^:t=^^^^^ — 

Bundqaard, Elsevier, 1985. ^^mnriQinn one or more compounds ot this 

The invention also provides pharmaceutical -XrcarrrP^rabrhe e composition are in unit 
invention in association with a pharmaceu^cally ^<=^;f ^^^^^^^^^ solutions or suspensions, 

dosage form such as tablets, pills, ^^^'^^P^^^fj^-Srof FoTpX^ solid compositions such as 
or suppositories, for oral, parenteral or ^^^^'/Tf "''""^ ^^^c^ e.g. conventional tableting 
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70 



75 



20 



25 



30 



35 



,3,W acceptable sa.t .e.e.. V.en ;-^''2:^ Z^"^^^ 
^eant that the active ingredient .s f f^J!!^ JJ^^^^^^^^^^^^ such as tablets, pi.ls and capsules. This 
^ay be readily subdivided into equa y "^.^.^jj f J.^d'sage forr.s o1 the type described above 
solid preformulation composit.on ,s '^f J^^^^'^ "J"^ ir,ven,ion. The tablets or pills ot 

conta.ning from 0.1 to about^ ^ot^?-^ '° ''''"^ ' 

tt,e novel composit-on can be "^^^'^T^blet o^plll can corr^prise an inner dosage and an outer 

advantage ot prolonged act,on^For ^Jpe over the former. The two components can 

dosage component, the latter being .n the '^^ ° the stomach and permits the inner 

be separated by an enteric layer which ^l'l ?''^^J^^Tl^. A variety of materials can be used 
r TJntr Jy^oV^grs"^^^^^^^^^^^ -umber of ^lymenc acids and mi.ures of 

SJ^irr^rL^materiLass.^^^^^^^^^ ^ ,,..p..,ed for 

The liquid forms in which the novel ^^^^'^J^^My favoured syrups, aqueous or oil 
administration orally or by injection include ^"^^^^^^^/^ ^'^^^^^ o,,. sesame oil, coconut oil or 

activity. TTiese may include ^-sorders o the central ne^^^^^ ^^^^.^^^ Alzheimer's 

schizophrenia; neurodegenerative ^^"^'^^'^^^^^T^lTm and ALS; respiratory diseases such as 
disease and Down's syndrome; '"^ "'''X;3'o^ diseases such as inflammatory bowel dis- 

bronchopneumonia, bronchospasm and a^hma, , « ^^^^.^^^ ^^^^ , 

ease, osteoarthritis and ^'i^"'"^'";^, ^"^^^f'^f^^^^^ of the Gl tract such as disorders associated 

planted tissues; gastrointestinal (Gl) ^^fjf^J^^J'^^^ J^^^^^^ disease and incontinence; disorders of 
with the neuronal control of viscera such ulceratrve^^Jhs Uo ^^^^ ^^^.^^^^ 

blood flow caused by vasodilation; and P^" °^ ""^J^P^y;;;, ^ig^aine. Thus, the present invention 
with any of the foregoing conditions ~J Tdicament for the treatment of physiological 

h^rther provides a compound for use m ^^^^^^^ s.^stance P. The present invention also 

disorders associated with an excess of '^'^'^^'^'"'"^■/'f^S disorders associated with an excess 
provides a method for the the treatment or P'«j;!"*'°\Xi^^^^^^^^ *° « P^'^"' "^^'^^ 

of tachykinins, especially substance P. ^^''^^'^'^fj^Zoi L invention. 

compound 01 tormula (111) »«!■ a cOTpou^i ot lormuU (IV). 



40 



45 




(IM) 



55 



a leaving group and the other ot h anu n 

^^iraJ'wS v is H, B3' represents a -ving g^^^^^^^^^^^^^^ ^ Ts^p'onate derivatives such as 
Suitable leaving groups include halo, e.g. chloro, bromo or lodo. 

'°Ce°^SiorI1s conveniently carried ou, in a suitable organic solvent, such as an ether, e.g. 1,2- 
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TO 



^ i c 4^ o(;T nrpfprablv about O'C. Favoured bases of 

intermediates o. formula (111) wherein R- °" ^^^f Jj?,^ 'at ambient or elevated tempera- 

reagent or phosphorus pentasulphlde ,n a suitable solvent, e.g. pyridine. 

tures. suitably at reflux temperature hydrogen may be prepared by the 

The intermedials of formula i^^i;^'''^^^ ^J^," ^^,,1, Zs. 18. 587; or by methods 

procedures described m JJ^^ed^^hem.. 1974. u, anu _ _ 

^"^r— iates of formula (111) above wher.n is OH and V is hydroxy may be prepared by 
treatment of a compound of fomiula (V) with a compound of fomiula (VI). 



a 



(V) 



(VI) 



25 



30 



35 



40 



Wherein Q,R' and are as defined tor formula (1) above in the^^^^^^^^^^^ ^ ^ 

The reaction is conveniently earned '""^ ;^'3"t^„t'?i'. c preferably about -78" C. 

panying examples. sterochemistry may be obtained 

Intermediates of formula (111) wherein H is ^" m«7S?resDondinq ketone. for example using 

selectively via a procedure invoking 7--'-7-^;^f " of an alcohol, e.g. iso- 

sodium in aTaromatic ^^^^''^^'^'^ ^^^^^^^^^^^^^^^^ selective oxidation of the cis isomer 

propyl alcohol, to give a mixture f ^H^^^f SuiLble ketones include acetone, methyl 

S:etr:;irerora;::pr^^^^^^^^^ -ab. bases include alkali metal hydrides. 

*ich .» 1» r~dily apparamio ^f^J" '"^^^^ « « compounds aoccding to IK. invOTkx. 

,he»n X ,s ox., m., b. ..^^ «o « "T"™"' 'T™^,'^^^^ »d .omo..l ol the 

ot roacllve groops on sn, of Ih. motol.s conc.med. This ma, " ' j f „ „jomi.. 
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The protecting groups rr^ay t>e rer^oved at a cor^venlent subseguent stage using mett,ods Known fro. t.e 

" T.e tol.ow.ng Examples illustrate tt,e ^^ZTZ^^^ o, 1.0 uM 

The compounds of accompany.ng ^^-Ples 1^2, 4 7 and 8 were t^^^^^^^^ ^ 

::z:^.::zz x z:^:^:^^ a o... t^. 



in each case. 



75 



20 



DESCRIPTION 1: {±ycis^2^(^^ 

''i:(Oipt^.ett.v,^i-azabicvc^ (s^) - ^z^Z^ZllT^. 

tt,e solution stirred under "^.^otTTt^nS^Snt ^nt d:st^::i^by dropw.se addition of 
the stirred solubon over a period of 1h. The excess '^^"^'"a » ^3^^ ^asjc with sodium 

hydrochloric acid (IN). The solvent was removed /n vacuo l^,Voraanic eTact was dried (M9SO. ) and 
hydroxide (2N) and extracted with dichloromejane (4 x SOOm^. "^^J^^?^^^,^^^^ ,36omhz CDCI3) * 
evaporated and the residue was '-^'y'f'f^^';' ''^"^ ^Ch!) 1 90-2.04 (2H m, CH x 2), 2.64- 
1.25-1.4 (1H. m. CH), 1.42 (1H. d. J = ^J"""^- ^^I'-^'^f^^^"', _ ^5 i8 0Hz CHN), 4.00 (1H, mc, 
2 9 (3H m. CHN + CH2N). 3.16-3.34 (1H, m. CHN). 3.68 (1H, dd. J 14.b. IB.UM 
CHOH), 4.54 (1H, d.' J = 18.0Hz, Ph=CH), 7.12 (10H, m, ArH). 

DESCRIPTION 2: (v) and (-) c/s-2-(Dip J;envjrnet^^ 

. solution of c/S-2-(dipheny,methyJ-^^^^^^^^^^^ 
loromethane (400ml) was cooled '^^^.^ ^^Z^^^^^^^^Z J Je^ dropwise to the solution 
were added to the solution. A solution of <->^'^Jf"'" ^"^^^ cashed with aqueous sodium 

and the mixture was stirred at room temperature for 45 ^rj" ,scuo. 

bicarbonate, water and brine. The organj: ^^'^^^^'"'^^^^^^^^^^^ dichloromethane as 

The residue was purified by flash chromatography on ^'''^.^ "^'"9 -^^^ ^ recrystallised from 

eluant; this yielded the P'°^"^- . Vll^Te^rireJ "^^^^^ dTastereoisomer 
f^rXS:r:rZ^:r^^^^<^ -e eva.rated and rec.stal.ised 

7.38 (10H, m. ArH).[afc (CDCl3_c = 1) „ gl (3H. s, CH3), 1.0 (3H, s, C(CH3)CH3). 

Diastereoisomer 2: m.p. 250-251 C Sh '-^Tr^/t^ 'cH CH2) 1 67-1.74 (2H, m, CH2CH2N), 2.02 
^ 1.06 (3H, s. C(CH3)CH3). 135 (1H m, CH), V^^J (5H, m^ CHHN.CH.N). 3 14-3.24 (fH, m, CHHN). 
MM m cm 224 (1H m, qunuclidine bridgehead), 2.7 (3H, m, onniN '^n2 i- r-iT = 

4.1i OH d,' J = 12.2Hz CHPh.), 5.3 (1H, m. -CHOCOR), 7.03-7.3 (10H. m. ArH).[.]o (CDCI3, c-1) 



25 



30 



+ 1.2* 



« marid ^t-) c/S-2-(Diphenylmethyl)-1 :azajicyclo[2jj]octanj3^ 

^^^^^^^^^^^^^ 1) 

.nder N. -ditio^" - -r 

rp:Tse^SorbV:^ix^^^ 

-i2^H,t^?rcH)^^^^^^^^^^^^^^^ 

J^nS^ r:g^irrC.^80S°^^^^^ ^.J^^!^.^^^^ .OC. 

Ta «r procedure camphanate ester (diastereoisomer 2) afforded the alcohol (enantiomer 2, 99.5% 



50 



55 



0=1) 
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10 



15 



20 



25 



30 



optically pure, HPLC) .n.p.172-173-C;[.MCOCl3,c=1) = ^n ev 

^ i„fo o 9ir.rian-3-ol (mixture of cis/trans 80:20) 

DESCRIPTION 3: 2^i^^t^eny}^^^^ 

^ . . o^n^ Ma 9Qi was dissolved in tetrahydrofuran (350ml. an- 

2-(Diphenylmethyl)-1-a.abicyclol2.2.2]octar,-3K^ne (18^^^^ ^^^^^^ ^HF, 40ml) was 

hydrois)'and cooled to -65-C "'^^J^".;^:^^^^^^^ overnight. Water (2ml) followed by 

added dropwise to tf,e solution f'^l^;;J^^^'^^^Sse to the solution resu«,ng ,n prec,p.tat,on 

examples without further purification. 
DESCRIPTION 4-. rranS:2:(Diphe^^ 
-i:^methyl)-t-a.a.cyclo.^^^^^^^^^^^^ 

to reflux. Sodium (19.2g) was added ^^'^^"'"'^^T^ Z methanol. Evaporation yielded a brown 
mixture was cooled to ambient temperature ^'V*^" ^"^^^^^ organics were dried (MgSO,) and 
"olid which was partitioned ^^^^^l^^^'tL';^^^ (750ml) and tt,en heated to 

evaporated to give a light brown solid (- 50g), '^'J ""^gQ.^ oil). After 1 hour the mixture was 
with t>enzophenone (130g) ^'^^^^2':^^^^ d it^ie be^ The aqueous layer was basif.ed with 
quenched with 2N hydrochlonc ac.d and f ^'T,,^'" ^^^i;^,,^^ After evaporation, the residue 

Zo. hydroxide and the .^Mut^^^^^^^^ dich.oromethane:p.trol to yi^d the «t.e 

was passed through a column of Grade a^^'"^ ^ ^ 25-1.90 (5H, 3 x m. 2 x CH2 e 

compound and the sta-'"^^ Ketone. -Pj^^;«^^^;;;_f, ^. , , CH. . to N), 3.35 (H. m, CHN). 3.54 (H. 

DESCRIPTION 5: (^)^nd(:.^^ a^ab^yc^^^ 

u i^ro 9 9 vnrtan-3-ol(1 1 ,3g) in dichloromethane (1 50ml) 

A solution of ^rans-2-(diphenylmethy.)-l-azaW (.).amphanic acid 

and triethylamine (4ml) was cc«led X.r^e mi^ was ^rred at'oom temperature for 45 n^nutes. H 
chloride (10.1g) in dichloromethane (50ml). he m^xture^^^^^ ^ .^^ ^^^^^ ^.^ ^^^^O.) and 

was then washed with aqueous ^^^'^"l^^^^^Z^^ G^^^ alumina eluted with 2.5% methanol in 
evaporated. The residue was passed diastereoisomers). ^ , 

J ,W — » *^~S^„'3„ p„. .. CH.,. 0.89 aH, ., CH.M W ,3H. 



35 



40 



46 



50 



Diastereoisomer a: m.p- ^ ^uonr^+P hicvcle 2 x CH2 J3 to N on qutnu^,i.u.n^ 

c PH ^ 1 32-2 13 {9H. m. 2 x CH2 on camphanate bicycle ^ x 2 p ^ ^^^ a 



to N). 3.97 (H. d 



55 



= Sereoisomer B: m.p. > 250-0. . ^^^^ ai 

s, CH3). 1.39-2.12 (9H, m 2 >< ^^J^^ ^^^^^^^^^^^^ = I^O"-^,""- 

CnfT^. t2'^HfcHPh: 4.82-4-85 ,H, m. CHO). 7.07-7.34 (10H. m. ArH). (-fc - 

(CbCl3. c=1) = +42.3- . 
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layer was separated, basiiied (KOH) and extracted into dichloromettiane. This organic extract was washed 
with brine dried (Na^SO,) and evaporated to give a white solid which was recrystallised from IPA to afford 
the title compound, Enantiomer A; m.p. 214-216-C. 5„ (360MHz. CDCI3) ' 34-1^66 (3H. m) and 1.90 (H, m 
2 X CH, fl to N)- 1 60 (H, m, CH at bridgehead); 2.59 (H, m>; 2.85 (2H, m) and 3.02 (H, m. 2x CH2 a to N); 
3.36-3T42 (H, m.' CHN); 3.56 (H7 broad s. CHO); 3.93-3.97 (H. d, J = 11.9Hz, CHPh.); 7.13-7.39 (10H, m, 
ArH). [ak (methanol, c = 1) = -152.4 V 

-^Similarly, diastereoisomer B was hydrolysed as above to afford the alcohol, enantiomer B: [afc - 
(methanol, c = 1) = +151.5-. 

EXAMPLE 1. as-2-(Diphenylmethylh3-(3-nitrobenzyloxy)-1- azabicyclo[2.2.2]octane oxalate 

c/s-2-(Diphenylmethyl)-1-azabicyclo[2.2.2]octan-3-ol (Description 2) (0.46g) was dissolved in dimethox- 
yethane (I5ml. anhydrous) with heating. The solution was cooled to O'C (ice-methanol) and 18-crown-6 
dOmq) was added. Potassium bis(trim6thylsilyl)amide (0.5M In toluene. 3.6ml) was added dropwise. TDe 
solution was stirred at O'C for 15 min. A solution of 3-nltrobenzyl bromide (0.39g) in dimethoxyethane (5ml) 
was added in one portion. The mixture was stirred for 1 hour and was quenched with water. The solvent 
was evaporated in vacuo and the residue was diluted with water and dichloromethane. The organic layer 
was washed with saturated sodium chloride, dried (magnesium sulfate) and evaporated in vacuo. TTie 
residue was purified by chromatography on alumina using ether-hexane (20:80) as the eluant and gradient 
elution to 50% ether. This furnished the product as a white crystalline solid <320mg. 50%). Treatment of an 
ethereal solution of the free base with ethereal oxalic acid precipitated the oxalate salt; this was recrystal- 
lised from isopropanol. m.p. 224-226-C (from IPA). Found: C, 66.94; H. 5.97; N, 5.34. C^n^.fhO^-CkCkH, 

requires: C.67.17; H, 5.83; N, 5.40%. k ^ , p ,^,.10 1 

The compounds of Examples 2 to 30 were prepared according to the method descnbed for Example 1. 

EXAMPLE 2: c/s-2-(Diphenylmethyl)-3-[2-(tritluoromethyl)benzyloxy]-1-azabicyc lo[2.2.2]octane oxalate 

c/s-2-(Diphenylmethyl)-1-azabicyclo[2.2.2]octan-3-ol (0.52g) and 2-(trifluoromethyl)benzyl bromide 
(0.33ml) gave the title compound; m.p. 247-248 'C (from IPA). Found: C. 66.44; H, 5.74; N, 2.71. Calcd. for 
CjgHssFaNO. C20«H2: C, 66.53; H, 5.58; N, 2.59%. 

EXAMPLE 3: CfS-3-(2-Chlorobenzyloxy)-2-(diphenylmethyl)-1-azabicyclo[2.2.21octane oxalate 

c/s-2-(Diphenylmethyl)-1-azabicyclo[2.2.2]octan-3^l (0.54g) and 2-chlorobenzyl chloride (0 34g) gave 
the title compound, m.p. 221-223' C (from IPA). Found: C, 68.43; H, 5.91; N. 2.63; CI. 7.17. C7H.SCINO. 
C20«H2 requires: C. 68.56; H, 5.95; N, 2.76; CI, 6.98%. 

EXAMPLE 4: c/s-3-(3-Chlorobenzyloxy)-2-(diphenylmethyl)-1-azabicyclo[2.2.2]octane oxalate 

c/s-2-(Diphenylmethyl)-1-azabicyclo[2.2.2]octan->ol (0.5g) and 3-chlorobenzyl bromide (0.4g) gave the 
title compound, m.p. 221 'C (from IPA). Found C, 63.61; H, 5.94; N, 2.72. C7H„CIN0. C.O.H. requires C. 
68.49; H, 6.13; N, 2.75%. 

EXAMPLE 5: as-3-[3.5-Bis(trifluoromethyl)benzyloxy]-2-(diphenylmethyl)-1-azab icyclo[2.2.2]octane oxalate 

c/S-2-(Diphenylmethyl)-1-azabicyclo[2.2.2]octan-3-ol (0.5g) and bis(trifluoroiTnethyl)benzyl bromide (0.4g) 
gave the title compound, m.p. 224' C (from IPA). Found: C. 60.52; H. 4.97; N. 2.30; C^sH^sF^NO. CkO.H, 
requires C. 60.98; H, 4.95; N, 2.29%. 

EXAMPLE 6: c;s-2-(Diphenylmethyl)-3-[4-(trifluoromethyl)benzyloxyh1-azabicyclo[2.2.21oct ane oxalate 

c/s-2-(Diphenylmethyl)-1-azabicyclo(2.2.2]octan-3-ol (0.5g) and 4-(trifluoromethyl)benzyl bromide (0.4g) 
gave the title compound, m.p. 195- C (from IPA). Found: C, 66.40; H, 5.71; N, 2.62; C2.H.SF3NO. CO.H. 
requires C, 66.41 ; H, 5.75; N, 2.58%. 

EXAMPLE 7- c/s-3-(3 5-Difluorobenzy loxy)-2- (diphenylmethyl)-1 -azabicyclo[2.2.2]octane oxalate , m.p. 
2T2^C^C;7Hi,F2NO (C02H)2 requires: C, 68.22; H, 5.92; N, 2.74. Found: C, 68.39; H, 5.86; N. 2.75%. 
EXAMPLE 8- ^.e.9.(r%iph«nyimftthylV.-H-M-methoxvbenzvloxv)-1-azabicyclo [2.2.2]octane oxalate , m.p. 205- 
267^C^ra3,'NOnCOrH)2 requires: C, 71.57; H, 6.56; N. 2.78. Found: C. 71.43; H. 6.86; N, 2.85%. 
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EXAMPLE 9: C/S:2:(Dipheny^^ 

233-C C28H2 8 N;0. (CO.H). , requir es: C. 71.46; H. 6.00; N, 5.52. houna: U, /1.62. H, 6.01 N. 5.31 /o. 
5 SAMPLE 1 c/J-(3-Cyar,obenzy^^ 

^^?^gSl^i;.N70ckA-?i^g C. 72.27; H, 6.06 rN:5:62:TOd: C 71.88; H, 6.20; N. 5.43%. 

209^1^^C^8^HilF^NO:(COOH)2 requires: C, 66.b3; H. 5.58; N, 2.59. l-ound: U, 6ai6, H, 5.60, N, 2 71/.^ 

,0 234Wcr^,Hi;NOlOTlk:0^^ 

ISmPLE 14: cW5:Dif^^ 

,s '^MPLE 15: 03:2^^^^^^ P gg'^^^ 

ZTS^CrCiTTisFNO (COOH)..0.25H2O: requires: Or70:22rH, 6.19: N. 2,83. Found. C770.30, H, 5.98. N. 

'^ MPLE 16: c/s-2-(Dipher,ylmethylh3-(2: tiuorobe^^ - P 

202-C; (GOUH)..U.bH .O: requires: C. 69:59rH. 6.24; N. 2.80. hotir^C. 69.97. H. 6.07. N. 

'^MPLE 17 .;c-.-/. ^ni,nethvlber,zvloxvV2-(dipher,ylrneth ylH-azabicyclo[^?.2.2]octarie_^ 
^^S%C., H33NO(COOH)..0.bH.U: requires: C. 72.92; H. /.10; N, ^/4. TOrcr72:59r^^ N. 

'eSmPLE 18: ./c...mi nhenvlrT.ethyl)-3-(3-methylbenzyloxy V1-azabicyclo[2.2.2loctane O'^^^f^- P 
^?g^3,N0n505H)r6:25H.0: requires: C, /3.22; H. 6.80; N. 2.85. hound: /...u; H, 6.77. N. 

SmPLE 19: c>s-2 -(4-ChlorobenzyloxyV2-(diphenylrT,ethylH -azabicyclo[2.2.2]octane oxala^^ 
^%C;7Hi-sC IN0.1 3(C00H).: requires: C, 66.45; H. b.//; N. 2.6 2. Found: U. 6«..B; n. N. ^; 
^MPLE 20: r:/s-3-(Benzvloxy)-2-(diphenylmethylH-azabicycJ o[2^^ 198^199 C, 

r- u run in n Ho^i S reouires C 69 62; H. 6.03; N, 2.71. Found: 69.51; H. 6.33, N. 2.61 A. 
^MPLE 2? 

ISmPLE 22: c/s-3-(3.4-DirT,ethylbenzyloxy)^^ - P 

m^m^C-^,»^^mCO^iii^^'^^^ C, 74.23; H. 7.03; N, 2.79. Four,d: C. 74.40; H. 6.90 N. 2.81 /o. 

T98^CrC^2BF NO (CO.H).0.75(H.O ) requires: C. 68.96; H, 6T27rN:WT5und. C. 69.06. H. 6.06. N. 
KImPLE 24: c^^W^^yl^^ 

n u no r n H, reouires- C 73 89 H, 6.82; N. 2.87. Found: C. 73.01; H. 6.85; N. 2.91 /o. 

~ a^jtggLin;^^ -^^^^^ 

236^C-SIH-2«N20.(CO.H),.0.25(H,U) requires: C. 71.62; H. 6.11; N. 5.5/. houna. H. 6.10. N. 

SmpLE 26: cWBrornobenz^^ 

236^-C-^7H^8BrNO. (COOH)^ requires: C. 63.05; H. 5.47; N. 2.53. i-ouno: ^, o^.o,. n. 5.57. N 2.51 /.. 
Pv'MP.F27: c/s-3-(3.5.Dichlorobenzyloxyh2 .(dipheny.methylH-^^^^^^^^ 

24VCr57a 7CbNO.C.H.O..0.5H.O requ ires: C. 63.16; H, b.48; N. 2.54. Found: U. ri. 5.32. N, 

eSmPLE 28- -"---r »=.r.im.mnwhenzvioxvV2-(diphenylmethyl)-1-a zabicyclo[2.2.21octane o xalate m.p. 
^^^^3H- 33N03.1.1(C.aH.) requires: O, 69.06; H. 6.54; N. 2.58. Found: C. 68.87; H. 6.58; N. 

ISmple 29: c/s-2-(Dipher,ylmet^^ 
SLElJ'as:2W-^^ 

2l9^CrOT3NOrC^07Hr^i^^ N, 2.48. Found: C. 74.47; H. 6.29. N, 2.46 /o. 

EXAMPLE 31: ( + hdS-(2S.3Sh3-[3,5-Bis(trifluo romettTyl) te 
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octane hydrochloride 

n r/c-2-fDiDh8nvliT.ethyl)-l-a2abicyclo[2.2,21octan-3-ol (Description 2, enantiomer 'X^ y^' ^f 
pen 1 in anh tus dtetlyethane^^ under N.. Potassiur. bis(trime,hylsi.y,)ar.ide (^-^ O^^M .n 
. ^uenei was added dropwise to the stirred mixture to afford a light brown solution. After strnng for 1 hou^ 

Found: C, 62.01; H. 5.13; N. 2.50; CI. 6.33%. [afc (methanol, c = 1 ) - +29.1 . 

20 EXAMPLE 32: (^-j2R^3R):3^[3,5^^^ 
octane hydrochloride 

f + » c/s-2-(DiDhenylmethyl)-1-azabicyclo[2.2.2loctan-3-ol (enantiomer 2), Description 2 was reacted ac- 
coring'^^thrprrdure /escribed for Example 31 to a«ord .e title comp^un, m.^ 
.5 metf^anol) > 250' C. C„H„FsNO.HCI.0.75H,O requ.res: ^f'-'l^'Jf.^^^^^^ 

61.14; H. 5.25; N. 2.49; CI, 6.78% [ab (methanol. c = 1) = -27-. MS(FAB )520(t«l +1. lOO/o). 

30 a) 3-Methyl-5(trimethylsilyl)benzyl bromide 

s Bmmo-m-xvlene (12q) was added carefully via a dropping funnel to magnesium turnings (2.33g) in 

miSre was ired for 0.5h The solvent was removed in vacua The residue was washed wrth ammonmrn 

h^c,s-2-(Diphenylmethyl)-3-[(3-methyl-5-trim9thylsilyn benzvloxyH-azabicyclo[2.2.2]octane 

The compound of Description 1 (2g) was suspended in anhydrous dimethoxyethane (20ml) under 

hirntither (7^^^^^^ The crude fractions containing the ether were purified further by medium 
^:Z^ZoZZX^ s,^ (Lobar) using 5% MeOH in DCM as eluent. This afforded the ether as a 
1 i e lolid RecrystalEsaU of the free base from hexane.DCM afforded J^y';^;^-^-^^,;^;^: 
116-0 *H (360MHz. CDC13) 0.26 (9H. s, Si(CH,)3). 1 22-1-34 ( H. 'f"'*;^^^^^ 
NPH CHH + NCH^CHH) 1 82-1.94 (1H. m. NCHjCHH), 2.08-2.16 (1H. m, NCH2CH2CH), 2.32 (3H s 
2r2^r(1^ TmS: 2:76-2.88 (2H, m NCHH + NCHH). 3 08-3^ O^. s, NCHH, 3^0-J62 ( H^^^^ 
= 10.5Hz. CHO + OCHH). 3.68-3.77 (1H. m NCHCHPh,), 4.01-4.04 (1H, d. J = lO.SHz, OCHH), 4.30-4.53 
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HH d J = 11HZ CHPh.), 6.73 (1H, s. ArH), 7.04-7.38 (12H, m, Ar-H). MS (ACE) 470 100%); 
'c3"h3,NOS. requ- es: C, 79.26; H, 8.37, N. 2.98; Found: C, 79.01; H. 8.25; N, 3.03. 

EXAMPLE 34 c^^aW-enylrr^^ 

' ^^^^^ 

20 N, 2.50. Found: C. 60.21 ; H, 5.74; N, 2.44. 

EXAMPLE 35: >^f<^pm.envl methyl)-3-[3-ethen^ 

a ) Methyl 3-ethenylbenzoate 

^ . „ K and vinvl tributvltin (20g) were dissolved in toluene (100ml) and tetrakis- 

s:=,r sv: cic«. - - - - - - 

7.6 '(1H. d. J = 7.8Hz. ArH)T7.9 (1H, d, J = 10Hz. ArH). 8.1 (1H, s, ArH). 

35 

b) 3-Ethenylben2yl alcohol 

"^Lh^^^Iethen^oate (6.9g) was dissolved in tetrahydrofuran (100ml) and stirred under N^. Lithium 

45 dd, CH2 = CH-Ar). 7.1 5-7.4 (4H, m, ArH). 

c) 3-E thenylbenzyl chloride 

. u ... . o....h.M ?fin^ was dissolved in carbon tetrachloride (100ml) and triphenylphosphine 

Th d CH, =CH-Ar), 6.7 (1H, m, CH. =CH-Ar), 7.3 (3H, m. ArH), 7.4 (1H. s. ArH). 

d) c/S-2-(Diphenylmethyl)-3-[3-ethenylbenzyloxyh1- azabicyclo[2.2.2]octane 

c/s-2-(Diphenylmethyl)-1-azabicyclot2.2.2]octan-3-ol (2g) (Description 1) was dissolved in dimethox- 
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^ /i'.fimi nsN in toluene) added while stirring under 
.ethane (SOa,.s) and p^tasslu. ^^^^^'^^^^le^^^^^^^^ J 1 hour. Excess d.methox- 

N.. 3-E.henylbenzyl chlonde ^^'^.^^^^^^^Xl^^ product was punfied by gravity chror^atography 
yettiane was removed by evaporation "';«^"°J'^^ ^^^^ J alcohol. The product was punf.ed 

on alurnina using petrol:ether, 70:30 as an ° ^tlord the title compound, which was 

turther on silica (Lobar) using 3% ^^^^[^J^^^^^'^l^.^.oi^c hydrogen chloride: m.p^ (ethyl 
converted to the hydrochlonde salt by treatment , , 25-1.95 (4H. m, 

:e«thano.) 199-201 'C; J^,^"^,^,^^^^^^^^^ 

m. ArH). 

EXAMPLE 36: cjs:^i^^^er^^^^ 

soh-ed in ethyl acetate (SOmls) and ^JX,!^^"'^^/^ filtrate concentrated by evaporation ,n vacuo. 
hydrogenation was stopped, the catalyst filtered off, and the fittra ^^^^^^^^ ^ ,tle 

Ze p,M was purif.ed on silica (Lobar) "^2e^,"~mem 

com^und, which was — ^"^t e hyd^^^^^^^ ^ , H, t, J = 7.5Hz. 

Zr^l ^TT^^^^-^ ^H^ rCH:C'?M,C. » (1h: dT= 

;r4£(?H-NcUcH-0),a.^^^^^ 
^MPLE 37: ^,ans^:(^^^ 

/, o ^ an ao-20 mixture of cis/trans isomers 

2(Diphenylmethyl)-1-azabicyclo[2.2^21octan-3^1 (^2g)^ an ■ ^^^^^ ^^^^ 

(Description 3), was dissolved in d'rne«h°xyeth^"^ ^^^^^^ 9.8ml) was added. 

Ured solution at room temperatu^. ^^'^^^^^^^^ of 3,5-dimethylbenzyl bromide (0.98g) -n 

and the solution was stirred for 30 m,n under f'J'j ^^ , ^our. The mixture was diluted with 

d Ithoxyethane (2ml) was added evaporated. The residue was passed 

dichloromethane and water. The ^'^^'l^^ l^^.^ . Z^^^ as eluent; this removed unreacted 
through a short column of alumina ^^^^^J^^^^^ ^J^,^,^^ by chromatography on siHca (Lobar) 
alcohol. The as and trans isomers of ^^^^^^ eluted first and was converted to ttie 
using 5% methanol in dichloromethane as eluent^ was recrystallised from Isopropanol: m.pJ74- 

oxalSte saH by ^-^''-'[l^^'^'^'^^^^^^^ 2.28 (6H, s. CH3). 2.48 (1H, s 

178-C; 'H NMR (360MHz, D2O) 8 1 87 2.12 (4M, m ^ j = iq.SHz, 

CHCH N). 3.06 (1H, mc. CHHN). 3.34 (2H, mc CH.N)^ ^^^^^..^ (^hT mc. -CHN), 4.32 (1H. d, J = 
OCHH), 3.68 (1H. mc, CHOH), 4-12 ( H^d J - ^0^^ .OC _^) ^^^ ^^ ^^^^ ^ ^ ^ ^^^^ ^ 

g%:;r(Cr:Uo.l requires: C, 72.91; H. 7.11; N, 2.79.. 

alate'"'" . 

"pollowing the method of Example 37, -^^^^^^^Sr:^^^^ 
3) and 3,5-bis(trif.uoromethy.)benzyl bron,,de g^ve^^^^^ requires: C, 59.33; 

50 isopropanol: m.p.202-C. Found: C, 59.49, H,4.1K,, , ■ 

H 4.97; N, 2.23%. 
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25 



. nrvAH\ 4 15 (1H m, NCHCHPh?), 4.26 
- „ OHz. OCHHl 37, |6H, s. OCH.), 3* (m ■< '^i";,„° ^ 3 = 2.0Hz, A,H,. 7 .9-7.32 (6H. 

""LN<i-C,0,H, C.69.»:H, 6.5. N. 2.58%. 

— , ^v^ azabicvctal2 2.2)octan-3-ol (lg> (Description 

. „ „n thP method of Example 37. 2-(diptienylmett,ylh1-a^ab.cycioi I- 

^\ * 1 62 (1H m, CHHCHjN). 1.87 (3H. m, CHHCH2N = CHOCH2), 3.49 (1H. d, J - 

J *:'cfS;CHHN), 3.05-3.3 (3H. - CH^CHH^ ; C^CH.N),^3.^( ^.^^^ ^_ 

« ci . » N,. 3.73 (.H, ».<»d CHOI. 5,'=*^ ^•^Vci.O 1 CHP.,-), 7.2r-7,67 (,4H. m^A,HV «S 

l2||^5ane^drochl^ Awn7QWasdis- 
, H.ans-2-(Dipheny..ethv.H-a.ablcyc,ot2.2^h^^^^^ ?a:;rT"aSviic)ls added 

solvei re^yllne%.yco. dimethyl ether under ^ ,0 ,i,,tes, 3.S-bis^ 

fotwed by potassium bis(trimethyls.lyl)am.de {5.2ml O^N ^^.^ ^^^^^^ed 

:rororr,ei;iyrben.yl bromide (0.53ml) v.as ^^^^^^^^^^^ and dichloromethane. The organ,cs 

S water and evaporated. The residue was partitioned between chromatographed ttirough 

ZTseplrated, dri'ed (N.SO.) -t7^^Ce "-prrthete base o, the «.e compound (810mg 
Jrade 111 alumina eluted with 1:1 petrol ether. A P"/^ f^^'P ^.^ 2.5% methanol in dichloromethane. It 
fwas obtained by m.p.l.c through a Lobarj^olumn eluted w-tn acetate/methanol: 
wa lonvertei to the salt on treatment with methanohc HC, nd recryst ^ ^ ^ ^ ^, 

n 24^-248-C «H (360MHz, CDCI3 free base) (-^^^ g^g g g^ ^ j = 

rdgeh^adr3.S9 (H, m) and ^ l^^,"^' ^^.^^^iS^^^^^^^ CHPh.), 7.1 V7.21 (3^ j): 

11.9Hz and 4.36-4.39 (M. a. J ArHrFther "A" ' C29H27F6NO.HCLH2O requires, v.. 

.36-7.54 (9H^m) and 7.2 (K broa^^^^^^^^^^^ 

N. 2.44; Found. C, 60.55. H. 5.39. n, ^ i jd 

. ^«thvhhenzvloxY)-2-(diphenylmethyl)-1-azab.cyc^^ 

^MPLE 44: i^ytrans^i^^ 
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C = 1) = -41.5-. 

' EXAMPLE 45: fransWS>±(3^^ 

chloride 

'~^frans-2-(Dipheny.methyl)-1-azabicyclol2.2.2Kx:tan-3K.l (Description 5. enantiomer A)^w^^^ reacted 

,0 wit^^'s-dimethvl^nzvl bromide acc.dir,g to ^^^^^^^^^^-^^l^^X^^ Th Io 

compour.d: > 250' C. 5„ (360MHz. CDCb (free base)) 13 <lHj^cCH^^^^ 1^5( . 

CHH), d". - 

CSCH^P"^? ;.93Th, d!" O^?^^^^^^^^^^^^ i. J = CHP^). ^-60 s, ArH). S Se (1 H. 

75 srArH), 7.07-7.43 (10H, m, ArH). 

EXAMPLE 46: r^5nS:(2S,3R)^^^ 



chloride 



20 



35 



40 



^^""s (10H, m. ATH), MS ifAB-) 4,2 (W • -00%)- 

— ^^^^^ 

was removed ,n vacuo and ^e/esuJue was ^^^P^-^^^ chromatography on 

CHPh.), 6.94-7.6 (13H, m. ArH). MS (ACE, CI ) 452 (M + 1, 100%). 
E^MPLE 48: c«:(exo>3:(3^^ 



oxalate 



50 



(a)2-(Diphenyihydroxymethyl)-1-a2abicyclo[2.2-1jr^^ 
brs. Ph^COH). 7.1-7.6 (lOH, m, ArH). 
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30 



35 



(b)2:(Diphenyl^^ 

evaJoraL The resulting diol was used without further punficaUon. 

. soMlon Of the crude dio, descrlt>ed in (b) was .^j-'^f ^^J^ir^^^^ ^^IX 
This was treated with potassium bis(tnrnethyls.ly^jde (5nJ^0^^^^^^^ .^Y^^^^^ 
benzyl bromide (0.47g) and the mi,cture inorganic layer was dried 

residua partitioned between ««'"««"^^ ™"'2lT?v c^ro^^^^^^ alumina (grade III) using 50% 

(Na.SO,) and evaporated. The residue -as pur f,ed Jy^'^^^J^^J^^^^ recrystallized from 

dichloromethane in ethyl acetate as eluant and "^^^"^^^^^P^J'J 3 3^,, J the free base with ethereal 
petrol. The product was isolated as its oxalate salt by f^^^); ™chhch.N). 2.20 (6H. s. CHa). 2.2 

1 1 (COOH)2.H20 requires: C, 68.36. H. 6.b9. N. ^.t>'^- rou 

'';;::;:;;:cyanobenzy,oxy^^^^^^^^^^ 

pended in concentrated hydrochlonc ac.d (40m ^"^ ^as evaporated to dryness and 

IITcrease solubility and the solution Seated at r^lux -^S^*^^^^^^^^ solvent was evap- 

then dissolved in anhydrous '"^^^^^'^/y^^ " jr^e .eTl^^ aqueous sodium bicarbonate. This 

orated and the free base was ^^'^'^J^!}'^^^^,^^^ y^e residue was purified on silica 
was extracted into dichloromethane. dned ("^f O*)/"^ ^^^'^^ ^^e product as a white crystalline solid 

(MPLC. Lobar) using 5% methanohnd-ch oromem^^^^^^^^ ^^.^ ^^^^^ ^,3 

which was converted to ,ts oxaU.te -^^^^Tf '^^s"*;;^.) c„H„N03.1.1 (COOH). 

recrystallised from .sopropanol: m^. ^. ^ ^ . ^ 2 96% 

requires: C, 69.32; H. 6.19; N, 2.59. Found: C. 69.48, H, 5.91. N. 2.9b/.. 

EXAMPLE 50: aS:2:^^Bism^ 
oct anechloride 

"^;;::;::pound of Examp. 5 (SOOmg) was -^^f -:-;Z.^^^^^^ 

until tic indicated "O starting mate^a. w^P^s^n l^^^J^^^^^^ ^ ,,„,,e sa« by passing 
crystalline solid wh.ch was ''"^^^^^"^''"f J^^^ form) to afford the title compound: m.p. > 

an acetonitrile/water solution of '"^V^o f ^^^0 NCH^^^^^^^^ 2.48 (3H. s, n'cH,), 2.5 (1H. m. 

250-C; (360MHz^CH3CN^3) 5 1.^2. 3H. -^^^^"j^y^^.^^J^^THi). 3.2-33 (1H. m, NCHH). 3.5-3.6 
NCH.CHH), 2.65 (1H, "^^^ NCHaCH^CH), 3.TO IH^^^ ^^^^^^^ ^ j = 

rr0?r),'4^S (1^^.^; T^^^^^^^. N'CHCHPh.. 7..^0 (13H, m. ArH). MS 
(FAB')534(M + H)* 100%. 

EXAMPLE51 : 2:[(2«henyl)pheny^^ 
chloride 

a) 2-(2-ChlorobenzyjideneH:azabicy^^ 

'';::;a^.l2i;^;^^ was heated a. reflux with ^2-;— 

:r r nu^ir i^ru:^^^^^^^^ -as extracted (x . with .ch. 
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removed « «<cu<. and Ihe '"'»"™,7„ Toi-2 07<<H m CH, »CH,). 2,64-26e(IH. a,. CH 

"^^^^---^^^ 

This was cooled in an .ce/water '^^^^"'iJ^.^'J^ ^ aqueous layer extracted witt, dich- 

reaction was quenched with «'"^^°7'"^^,'^'°"f " .^3f'Sl^^^^^ dried (MgSO.). The solvent was 

loromethane (x 4); this was cor.b,ned -«l!^;;^Xorl^^^ silica eluting with hexane:diethyl 

removed in vacuo and the residue punfied by 'J^^^'^'^'^^^^.^^^s: 'H NMR (250MHz. CDCI3) 
ether which afforded the title compound ^^^^^J m.>Jure o, ,Ka,as^ ^^^^ ^ 

^8^2.2^ (4H, m,CH.). 2.38-2.48 OH.mCH bridgehead^ 2^^ 2.^^^^^^^^^ ^ ^ NCHCHPh. 

■^88-3 92 (1H d r= 10Hz. NCHCHPh2 diasteroisomer A). ^ ^ 22 mh d J = 12H2. 

3.88^3.9^ 0". °- . „ , -.H^d J = 12Hz, CHPh diastereasomer B). 5.17 5.22 (in. a. 
diastereoisomer B), 4.82-4.a/ (in, a, o . _ 

CHPh2 diastereoisomer A). 7.06-7.63 (9H. m. Ar-H). 

c)H(2^Chlor^^ 

K H rp sia^ was dissolved in THF (30ml) and stirred under nitrogen at -78- C 
The ketone descnbed .n (b) (2^5lg ^ i^^. After 3 hrs the excess hydride 

and lithium aluminium hydride ^l'''';;^^'^^^^^^^ by 0.6ml 15% NaOH and 1.8ml 

was destroyed by a Reser -rk-uP (0^1 ^^J^^^^^^ and the residue was concentrated /n 

H. 0). The insoluble alum.nium salts *°^'^^^*,^^^^„',^'"Th%jmR (250MHz. CDCI3) mixture of isomers: 1.16- 
,acuo to afford the title compound as a whrte " J^fJ^g^cH ). 1 82-2.06 (1H. m, bridgehead). 

I. 18 (1H, d, J = 5Hz, CHOH), ^'^^^ Ifi'*";/^-^''':^^^^^^^ 356-T75- H m. CHOH). 3.84-4.02 (1H, m. 
2 62-2 88 (3H, m, NCH.+NCHH), 3.16-3.35 (1H m ^CHH^ 3^^23 5 28 ( H "d, J = 12Hz, CHPhPh. 
NCH) 5.00-5.05 (1H. d. J =-12Hz. CHPhPh. D.astereo.somer A). 5.23 5.28 (1H. 
Diaitereoisomer B), 6.96-7.60 {9H, m. Ar-H). 

,) c.-2-«2.ChlorophenylM^fIl^^^ 

'^,:;:„^,) was -olved in anhydro^^^^^^^^^ ^IS" 
Potassium bis(trimethsilyl)amide (7.3rnL ' 
afford a light brown milky precipitate. After s^rnng toM^h^^^^^^^^^^^ ^^^^^ ^^^^^ 

and the resulting mixture combined organic layers were dried (MgSO») 

dispersed in water and extracted wrth p.^tied by chromatography on alumina 

and concentrated in vacuo to afford a ''7-"°'' I^f,:^''J";/„rtt^e ether which was further purified by 
(„,) using hexane/ether (70:50) as eluent. J^-s affon^ed a47 o^«^^^^ 

medium pressure chromatography on s,l.ca (Lot«r) "smg 4 /» -^^mano ^^^^^^^^ ^^^^^^ 

0.4g 01 Clear oil. yield = 31%. "^^^Zr^t^jZ^ ^e me compound. 'H NMR (250MHz. 
chloride; recrystallisation from '"f ^"^'^f/' ^J^" ,,8-135 ((1H, m, NCH.CHH), 1.38-1.94 (3H, m, 
CDCI3) free base as a mixture of isomers 2.1 ratio '■''^'^''^ ' - 2.29 (6H, s. 2CH3 

S:CHH.NCH,CH,,. 2.07-2.16 (IH m^CHb^^^^^^^^^^ ^,,.33, 
isomer-B). 2.57-2.85 (3H, m, NCH2 * NCHH). 3.1 3 J^^^ 

NCH.CHO.CHOCHH). d. J ' ^^^^^^^^^^^^ '^^^ , , 5.25-5.3O (1H. d. J = 12Hz. 

Srri' B?;SVH."s,tr«;o-H A), 6.58 s, o.ho H isomer B), 6.83-6.90 (1H, m. 

para H), 6.96-7.56 (9H. m, Ar-H). 
EXAMPLE 52: c<S:3:(3«ben^^ 

"^pound o, Example 1 was to the fr. b^^^^^^^^ 

hydrogenated over pla.inium oxide ^^'f ^J/' ^^^^^^^^^^ c'rystalline solid. (250 MHz. 
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i;Hz ArH;.6 64(1H,d:J = tOHz. ArH), 6.96-7.44 ,11 H, m, A,H). 



5 Claims 

npound of formula (I), or a salt or prodrug thereof: 



1. Acomp 
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oTste residue of an optionaHy substituted azabicyclic ring system; 
X represents oxa or thia; 

Y represents H or hydroxy; ^, ^j^ich groups may be optionally 

R' and independently represent phenyl or thienyi, 

substituted by halo or trifluoromethyl; 3,ky„y,_ halo, cyano. nitro. 

R3, R. and independently represent H. C^^^^^^^^ .^R.Co,R^ -CO.R' 

trilluoromethyl, trimethylsilyl, -OR . buna. owv. 3. 

or -CONR^R"; and trifluoromethyl. 
R» and R" independently represent H. C, alKyi. pnei y 

R'" R* and Independently represent 

« 3. Acon,p<»nd..claim«linc»1o.cMm2«t»'«"''»'' 

5. A compound as claimed in claim J J^'^f ^ „ g^jbstituted azabicyclol2.2.1 ]heptanyl; 

6 A compound as claimed in claim 5 wherein 

Y is H; salkyl C^-.alkenyl. halo, cyano, nitro. trilluoromethyl. 
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S-3- 2-chlorobenzyloxyh2-(diphenylmemy V -a.ab.cycM2^ 

si dip Jy"e»v wi""'-"™**^^^^^ 

S.3Vcyanobenzyloxy)-2-(diphenylmethylh1-azab,cydol2.^^ 
&2Vp".nylm«h,,>.3K3.p^»»^«lo^^^^^^ 

SI(dlplyl"*y'^M3«'""»'7^'•'S^'!rl^^^^^ 

cis-3-(3-aminobenzylo><y)-2-(dipheny.methyl)-1-azab.cyclo[2.2.2]octane, 
irid salts and prodrugs thereof. 

. . c..P»nd „ 0,.,™^ . -y .™ 0, »e -.s »' 

the 3-position of the azabicycle is (S). 
9 A compound as claimed in any one of .f,e preceding claims for use in ,f,erapy. 
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(Ml) 




(IV) 



K»,«n o Y R' R3 R* and are as defined for formula (I), and one of R» and R^' represents a 
TealTgrouP and tf,e oi^er of R3o and R3. represents XH. wf,ere X is as defined for formula (.); .n the 
15 presence of a base. 

11. A pharmaceutical composition comprising a compound as claimed in any of claims 1 to 9 in association 
with a pharmaceutically acceptable carrier or excipient. 

.0 1Z The use of a compound as claimed in any of claims 1 to 9 for tf>e manufacture of a medicament for the 
treatment of physiological disorders associated with an excess of tachykinins. 

Claims for the following Contracting States : ES, GR 

.5 1. A process for the prepartion of a compound of formula (I), or a salt or prodrug thereof: 
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(I) 

wherein ^. . ^ ^ 

Q is the residue of an optionally substituted azabicyctic ring system. 

X represents oxa or thia; 

IZ^TI'X^S represent phenyl or thienyl, either of whiph groups may ^ optionally 
substituted by halo or trifluoromethyl; ^.^^ 
R3. p* and R^ independentiy represent H, C,-6 alM, C^-t aikenyl ^ ' ^ J/^ L .cq^r. 
trifluoromethyl, trimethylsilyl. -OR'. SCH3. SOCH3, SO^CHa. -NR'R^ -NR'COR . -NR CO.R . CO.R 

°^"an°dT ildrpSndently represent H. C,-. alkyi, phenyl or trrtluoromethyl; which process comprises 
reacting a compound of formula (111) with a compound of formula (IV): 
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(111) ( »v) 

wherein Q Y R^. R* and R^ are as defined for formula (I), and one of and R^^ represents a 

leaving group and the other of R^ and R^^ represents XH, where X is as defined for formula (I); in the 
presence of a base, and optionally forming a sart or prodrug of the compound obtained. 

A process as claimed in claim 1, wherein Y is H or hydroxy; R^. R* and R^ independently represent H. 
Ci-6 alkyi alkenyl, Cj-t alkynyl, halo, cyano. nitro, trifluoromethyl. -OR-, -NR^R . -NR^COR , 

-NR"C02R^ -C02R'. -CONR«R^ SCH3 or SO2CH3 where R^ and R*^ independently represent H or 
C1-6 alkyI; and when Y is H. R^, R* and R^ may also independently represent SOCH3. 

A process as claimed in claim 1 or claim 2 wherein Y is H. 

A process a claimed in claim 3 wherein R^, R* and R^ independently ^^P/^^ent H Ci ^'kyL 

alkenyl. C-. alkynyl. halo, cyano, nitro. trifluoromethyl, -0R^ -NR-R^ -NR^COR^ -NR-CO.R^ 
-C02R^. or -CONR^R**; and R^ and R^ independently represent H or Ci-t alkyl. 

A process as claimed in claim 1 wherein 

Q is optionally substituted quinuclidinyl or optionally substituted azabicyclo[2.2.1lheptanyl; 
R^ and R2 independently represent phenyl, optionally substituted by halo; 

R3 R* and R^ independently represent H. Ci-^alkyl. Ca-salkenyl. halo, cyano, nitro. trifluoromethyl. 
trimethylsilyl. -0R^ -NR^R*' or -CCbR^ and R^ and R^ independently represent H. Ci-ealkyl or phenyl. 

A process as claimed in claim 5 wherein 
Y is H" 

R3. R^' and R^ independently represent H. Ci-6alkyl. C^-talkenyl. halo, cyano. nitro. trifluoromethyl. 
-OR*, NR^R'* or -CO2R*; and R* and R^ independently represent H or Ci -ealkyl. 

A process as claimed in claim 1 wherein the compound of formula (I) is selected from: 

trans-3-(3,5-dimethylbenzyloxy)-2-(diphenylmethyl)-1-azabicyclo[2.2.2]octane; 

trSii-3-[3.5-bis(trifluoromethyl)benzyloxy]-2-(diphenylmethyl)-1-azabicyclo[2.2.2]octane; 

ti^-3-(3.5-dimethoxybenzyloxy)-2-(dtphenylmethyl)-l-a2abicyclo[2.2.2.]octane; 

ti^-2-(diphenylmethy!)-3-(3-phenoxybenzyloxy)-1-azabicyclo[2.2.2.]octane; 

FaSs-2-(diphenylmethyl)-3-(3-methoxy,5-methy!benzyloxy)-1-azabicyclo[2.2.2.loctane; 

ti^-3-(3-cyanobenzyloxy)-2-(diphenylmethyl)-1-azabicyclo[2.2.2.]octane; 

FiHs-(2R,3S)-3-[3.5-bis(trifluoromethyl)benzyloxy]-2-(diphenylmethylh1-a2abicycto 

tf^-(2R.3S)-3-(3.5-dimethylbenzyloxy)-2-(diphenylmethyl)-1-azabicyclo[2.2.2]octane; 

t7Sis-3-(3,5-dichlorobenzyloxy)-2-(diphenylmethyI)-1-azabicyclo[2.2.2]octane; 

di5-(diphenylmethyl)-3-(3-nitrobenzyloxy)-1-a2abicyclo[2.2.2]octane; 

di-2-(diphenylmethyl)-3-[2-(trifluoromethyl)benzyloxyh1-azabicyclo[2.2.2]octarie; 

di-3-(2-chlorobenzyloxy)-2-(diphenylmethyl)-1-azabicyclo(2.2-2]octane; 

ai-3-(3-chlorobenzyloxy)-2-(diphenylmethyi)-1-azabicyclo[2.2.2]octane; 

m-3-[3,5-bis(trifluoromethyl)benzytoxyh2-(diphenylmethyl)-1-azabicyclo[2.2.2loctane; 

^-2-(diphenylmethyl)-3-[4-(trifluoromethyl)benzyloxy]-l-azabicyclo[2.2.2]octane; 

cis-3-benzyloxy-2-(diphenylmethyl)-1-azabicyclo[2.2.2loctane: 

5i-3-(3,5-difluorobenzyioxy)-2-(diphenylmethyl)-1-azabtcyclo[2.2.2]octane; 

cis-2-(diphenylmethyl)-3-(4-methoxyben2yloxy)-1-azabicyclo[2.2-2]octane; 

as-2-(diphenylmethyl-3-(3-methoxybenzyloxy)-1-azabicyclo[2.2.2loctane; 
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cis-3-(2-cyanobenzyloxy)-2-(diphenylmettiyl)-1-a2abicyclo[2.2.2)octane. 
ai-3-{3^yanobenzyloxyh2-(diphenytmethylh1-azabicyclo[2^22]oJane 

5rs.2-(diphenylmethyl)-3-(3-tritluoromethylbenzy.oxyH;azab.cyc.o[^^^^^^^ 

di-3-(3,5-dimethylbenzyloxy)-2<liphenylmethyl-l-azab,cyclo[2^Z21oclane, 

di-3-(2 5-dif luorobenzyloxy )-2-diphenylmethyl-1 -a2abicyclo[2.2.21octane, 

di.2-(diphenylmethyl)-3-(3-fluorobenzyloxy)- 1 .azabicyclo[2.2.21octane. 

di-2HJiphenylmethyl-3-(2-fluorobenzyloxyh1-a2abicyclol2.2.2)CK:tane^ 

di-3-(2 5Klimethylbenzyloxy)-2-(diphenylmethyl)-1-azab.cycloI2.2.2]octane. 

di-2-diphenylmethyl-3-(3-nnethylbenzyloxy)-1-azabicyclo[2.2^]octane; 

di-3-(4-chlorobenzyloxy)-2-diphenymettiyl-1-azabicyclo[2.2.2]octane; 

Hii-2-(diphenylmethylh3-(4-methylbenzyloxyhl-azabicycto[2.22]octane; 

di-3- 3 4^imethylbenzyloxy)-2-(diphenylmethyl)-1 -a2abicyclol22.2]octane: 

di-2-(diphenylmethyl)-3-(4-fluorobenzyloxy)-1-azabicyclo[2.2^]octene; 

Hi-2-(diphenylmethyl)-3-(2-methylbenzyloxy)-1-azabicyclol2^2^2]ort^ 

di-3-(4^yanobenzyloxy)-2-(diphenylmethyl)-1-azabicyclo[2.2.21octane; 

di-3-(2-bromobenzyloxy)-2-(diphenylmethylh1-azabicyclo[2.2^]octene 

di-3-(3.5-dichlorobenzyloxyh2-(diphenylmethyl)-1-azabicyclo[2.^2l(^e^ 

di-3-(3,5Klimethoxybenzyloxy)-2-(diphenylmethylH-azabicyclo^2^^^^^^^^ 

di-2-(diphenylmethyl>-3-(3-methoxy.5-methylbenzyloxyh1-azab.cycM2.2.2]^^^^ 

di-2-(diphenylmethyl)-3-(3-phenoxybenzyloxy)-1-a2abicyclo[2.25K)ctane: 

S-(2S3S)-3l3.5-bis(trffluoromethyl)benzyloxyh2-(diphenylmethylH^azab.cyclo[^^ 

lSrphenylmethyU-[(3-niethyl-5-trimethylsilyl)benzyloxyh1-azab.cycl^^ 

S 2 d phenj lthjlh3- 3-a,ethyl-5-,odo)benzylo^ 

di-2-(diphenylmethyl)-3-[3^thenylbenzyloxyH-azabicyclol2^2^2]octane; 
di-2-diphenylmethylh3-l3^thylbenzyloxy>1-azabic^^^^ 

di-3- 3<arbomethoxyben2yloxyh2-(diphenylmethyl)-1-a2ab.cycloI2 2 2]octane^^^^ 
Si3.5-bis(trif,uoromethyl)benzyloxyh2-(dipheny^ 

H(2-chlorophenyl)phenylmelhylh3-(3.5-dimethylbenzyloxy)-1-azab,cyclol2.2.2]octane. 
cis-3-(3-aminobenzyloxy)-2-(diphenylmethyl)-1-azabicyclo[2.2.2]octane; 

and salts and prodrugs thereof. 

8. A process as claimed in any one of the preceding claims wherein the sterochemical configuration at the 
tpSn Of the -abicycle'n the compound of formu^ (I..) and the compound of formula (I) .s (S). 

9. A process as claimed in any one of the preceding claims wherein the base is potassium bis{trimethyl 
silyl)amide. 

10. A process as claimed in any one of the preceding claims wherein the leaving group is selected from 

chloro, bromo, iodo. tosylate and mesylate. 

acceptable carrier or excipient. 
12. A process as claimed in claim 11 wherein the compound of formula (I) is prepared by a process 

according to any of claims 1 to 10. 
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